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[57] ABSTRACT

A push switch includes a sideway U-shaped spring
element positioned in a recess of a holder which is preci-
sion-formed of plastic resin by molding while keeping
upper and lower sections of the U-shaped spring ele-
ment compressed. The lower section of the spring ele-
ment being divided into an upper contact portion and a
lower contact portion having a length larger than the
upper contact portion. The contact spring element is
then housed in a casing provided with fixed contacts.
The contact spring element being pivotally supported
though a support shaft in the casing while contacting
the lower contact portion with a first fixed contact and
striking an upper plate of the holder against a stopper to

stop upward pivotal movement of the holder due to the
restoring force of the spring element.

6 Claims, 6 Drawing Sheets
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1
PUSH SWITCH

BACKGROUND OF THE INVENTION

This mvention relates to a push switch in which
pressing and releasing of a pressing element causes op-
eration of contacts or turning-on and -off of the switch
to be carried out, and more particularly to a small-sized
or down-sized push switch formed into dimensions as
small as, for example, 4 mm in length, 8 mm in width
and 6 mm in height and housed in an insulating casing.

A push switch is generally adapted to change over an
electric circuit by the pressing and releasing of a press-
ing element and 1s widely used for electronic appliances
associated with an FD, a DTA and the like. Unfortu-
nately, the conventional push switch fails to satisfacto-
rily exhibit both economical efficiency and switching
performance. More particularly, a push switch exhibit-
ing good economical efficiency is deteriorated in dura-
bility and/or switching performance, whereas that ex-
hibiting good durability i1s expensive. Thus, it would be
highly. desirable to develop a push switch which is de-
creased in manufacturing cost and exhibits satisfactory
durability and switching performance.

‘The push switch 1s required to be miniaturized as
described above, therefore, a space required for the
switching operation or a distance between a movable
contact side and a fixed contact side 1s set to be ] mm or
less, for example, about 0.5 mm. For this reason, it is
required to restrict variation of the dimension to a de-
gree as low as about 0.2 mm. Nevertheless, the conven-
tional push switch is provided on a movable side thereof
with a spring member as bent such which is a leaf
spring, a wire spring or the like irrespective of quality of
the push switch, to thereby be widely varied in quality
depending on the spring member and substantially fail
to satisfy the above-described dimensional require-
ments.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
foregoing disadvantage of the prior art.

Accordingly, it is an object of the present invention
to provide a push switch which is capable of being
substantially down-sized.

It i1s another object of the present invention to pro-
vide a push switch which is capable of being signifi-
cantly decreased 1n manufacturing cost.

It is a further object of the present invention to pro-
vide a push switch which 1s capable of eliminating a
variation mn quality depending on the push switch.

It is still another object of the present invention to
provide a push switch which is capable of exhibiting
serviceability sufficient to bear switching operation at a
high frequency for a long period of time.

It is yet another object of the present invention to
provide a push switch which is capable of exhibiting
good switching performance. |

In accordance with the present invention, a push
switch is provided. The push switch comprises a side-
way U-shaped spring element including an upper sec-
tion, an inflected section and a lower section. The lower
section 1s divided into an upper contact portion and a
lower contact portion having a length larger than the
upper contact portion. The push switch also includes a
holder including an upper plate, a sideway U-shaped
section and a lower plate and provided at a center
thereof with a support shaft. The upper plate is pro-
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vided on a distal end thereof with a pressing means
which functions to pressedly pivotally move the holder
about the support shaft when force is applied thereto.
The upper plate, sideway U-shaped section and lower
plate are formed on an inner surface thereof with a
sideway U-shaped fit groove or recess so as to extend
around the support shaft. The sideway U-shaped spring

Lelement 1s fitted in the fit recess of the holder while

inwardly forcing the upper section and lower section
(upper and lower contact portions) of the spring ele-
ment, resulting in the holder and sideway U-shaped
spring element cooperating with each other to consti-
tute a contact spring element. The contact spring ele-
ment i1s pivotally supported through the support shaft
on a casing while inflectedly pressedly contacting the
lower contact portion with one fixed contact and strik-
ing the upper plate of the holder against a stopper to
stop upward pivotal movement of the holder due to
restoring force of the spring element. The upper contact

portion 1s positioned at a predetermined distance above
the other fixed contact.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and many of the attendant
advantages of the present invention will be readily ap-
preciated as the same becomes better understood by
reference to the following detailed description when
considered in connection with the accompanying draw-
ings in which like reference numerals designate like or
corresponding parts throughout; wherein:

FIG. 1A i1s a vertical sectional front elevation view
generally showing an embodiment of a push switch
according to the present invention;

FI1G. 1B is a vertical sectional front elevation view

generally showing another embodiment of a push
switch according to the present invention, in which a
pressing means comprises a push button:

FIG. 2 is a vertical sectional view showing a further
embodiment of a push switch according to the present
@nvention, in which a contact spring element is housed
In a casing; |

FIGS. 3A, 3B and 3C are plan view, a front elevation
view and a right side view of the push switch shown in
FI1G. 2, respectively;

FIGS. 4A, 4B, 4C and 4D are a plan view, a front
elevation view, a bottom view and a right side view
showing a U-shaped spring element, respectively;

FIGS. §A, 5B, 5C and 5D are a plan view, a front
elevation view, a bottom view and a right side view
showing a modification of the U-shaped spring element

of FIGS. 4A to 4D, respectively;

FIGS. 6A, 6B, 6C and 6D are bottom view, a front
elevation view, a plan view and a right side view show-
Ing another modification of the U-shaped spring ele-
ment of FIGS. 4A to 4D, respectively; and

FI1GS. 7A, 7B, 7C and 7D are a plan view, a front
elevation view, a bottom view and a right side view
each showing a holder, respectively.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Now, a push switch according to the present inven-
tion will be described hereinafter with reference to the
accompanying drawings. |

Referning first to FIG. 1 showing an embodiment of
a push switch according to the present invention, a push
switch of the illustrated embodiment includes a sideway
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U-shaped spring element A including an upper section

1, an inflected section 2 and a lower section 3, wherein

the lower section 3 is divided into an upper contact
portion 3¢ and a lower contact portion 3b having a
length larger than the upper contact portion 3a.

The push switch includes a holder B including an
upper plate 4a, a sideway U-shaped section 45 and a
lower plate 4c and provided at a center thereof with a
support shaft §. The upper plate 4a 1s provided on a

distal end thereof with a pressing means 4 which func-
tions to pressedly pivotally move the holder B about the

support shaft § when force is applied thereto. The upper
plate 4a, sideway U-shaped section 46 and lower plate

4c are commonly formed on an inner surface thereof
with a sideway U-shaped fit groove or recess 6 so as to
extend around the support shaft §. The sideway U-
shaped spring element A is fitted in the fit recess 6 of the
holder B while inwardly forcing the upper section 1 and
lower section 3 (or upper and lower contact portions 3a
and 3b5) of the spring element A, resulting in the holder
B and sideway U-shaped spring element A cooperating
with each other to constitute a contact spring element
C. The contact spring element C is pivotally supported
through the support shaft § in a casing D while inflect-
edly pressedly contacting the lower contact portion 3b
with a first or one fixed contact 76 and striking the
upper plate 4q of the holder B against a stopper 14 to
stop upward pivotal movement of the holder B due to
restoring force of the spring element. The upper contact
portion 3a is positioned at a predetermined distance
above a second or the other fixed contact 7a.

The sideway U-shaped spring element A may be
constructed in such a manner as shown in FIGS. SA to
S§D. More particularly, in a U-shaped spring element
generally indicated at reference character A in FIGS.
5A to 5D, a lower section 3 is formed with a U-shaped
slit 3¢, resulting in being provided at a central portion
thereof with a strip-like upper contact section 3a.

Alternatively, it may be constructed as shown 1n
FIGS. 6A to 6D. In a sideway U-shaped spring element
A, a sideway U-shaped spring element member a; in
which a distal end of a lower section 3 serves as an
upper contact portion 3¢ and a sideway U-shaped
spring element member a; which is formed into a length
larger than the spring element member a; and of which
a distal end of a lower section 3 serves as a lower
contact portion 3b are fittedly superposed on each other
sO as to permit the upper contact portion 3a to be posi-
tioned above the lower contact portion 35, resulting in
the sideway U-shaped spring element Az being con-
structed.

The pressing means 4 provided on the distal end of
the upper plate 4a of the holder B may take any suitable
form so long as it functions to pressedly pivotally move
the holder B about the support shaft 5 when pressing
force is applied thereto. For example, it may comprise a
pressing element 4’ integrally provided on the distal end
of the upper plate 4a so as to be upwardly projected
therefrom, as shown in FIG. 1A. Alternatively, it may
comprise a push button 411 separately provided on the
distal end of the upper plate 4a so as to be upwardly
projected therefrom, as shown in FIG. 1B.

Referring now to FIGS. 2 and 3A to 3C, another
embodiment of a push switch according to the present
invention is illustrated wherein a contact spring element
C is arranged in a casing D formed into a small size.
More particularly, the casing D includes a casing body
8 which is provided on an inner bottom surface thereof
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with fixed contacts 7a and 7b. The fixed contacts 7g and
75 have terminals 7a’ and 75’ outwardly projected from
the casing body 8, respectively. The casing D also in-
cludes a top plate 9, which i1s formed with a slit 10
through which a pressing element 4’ is inserted. Fur-
ther, the casing body 8 is provided on side plates 11
thereof opposite to each other with recesses 12 in which
both ends of a support shaft § are fitted. The contact

‘spring element C.is arranged in the so-constructed cas-

ing D 1n such a manner that the support shaft § is born
in the recesses 12. The pressing element 4’ is upwardly

projected from the sht 10, a lower contact portion 3b is
pressedly contacted with the fixed contact 7b and the

upper contact portion 3a is positioned at a predeter-
mined distance d above the fixed contact 7a. Then, the
top plate 9 is securely fixed on the casing D by securely
fitting projections 13a formed on opposite side plates 3
of the casing D in holes 956 of downwardly extending
plates 9a provided on opposite ends of the top plate 9.
The top plate 9 thus fittedly mounted on the casing D
acts at a rear surface thereof as a stopper 14 for receiv-
ing upward pivotal movement of a holder B due to
pressed contacting of the lower contact portion 35 with
the fixed contact 76 and preventing the contact spring
element D from disconnecting from the casing D.

Now, the manner of operation of the push switch of
the illustrated embodiment described above will be
described hereinafter.

When pressing force is downwardly applied to the
pressing element 4 of the contact spring element C
housed in the casing D which is outwardly projected
through the silt 10 of the top plate 9, the contact spring
element is actuated in such a manner that the upper
section 1 i1s compressed toward the lower section 3. In
the illustrated embodiment, the contact spring element
C 1s pivotally supported through the center of the in-
flected section 2 on the support shaft 5, so that the
pressing force applied to the pressing element 4 acts to
downwardly pivotally move the distal end or upper and
lower contact portions 3a and 3b of the lower section 3.
This causes the lower contact portion 34 inflectedly
pressedly contacted with the fixed contact 76 to be
further downward forced, so that the upper contact
portion 3¢ may be lowered by the predetermined dis-
tance d, resulting in being pressedly contacted with the
fixed contact 7a, leading to turning-on of the switch.

As described above, pressing force applied to the
pressing element 4 acts to downwardly pivotally move
the distal end of the lower section 3 to pressedly contact
the upper contact portion with the fixed contact, so that
the lower contact portion 35 and upper contact portion
3a may be slightly slid on the fixed contacts 7g and 7%
while being kept pressedly contacted therewith, respec-
tively.

Then, when the pressing force is released, the upper
and lower sections 1 and 3 of the spring element are
elastically returned to the original position, and the
lower contact portion 3b of the lower section 3 is re-
turned to the original position while being kept
pressedly contacted with the fixed contact 74, so that
the upper contact portion 3 may be upwardly moved
by the predetermined distance d, resulting in the switch
being turned off.

As can be screen from the foregoing, in the push
switch of the present invention, the contact spring ele-
ment 1s formed by fitting the sideway U-shaped spring
element in the recess of the holder precision-formed of
plastic resin by molding while keeping the upper and
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lower sections compressed. Such construction effec-
tively prevents deformation of the sideway U-shaped
spring element because it is held in an inner surface of
the holder over a substantially whole length thereof, so
that the upper and lower contact portions projected
from the holder are precisely regulated by the holder.
In particular, this is true of the upper contact portion
kept free during turning-off of the switch. Thus, the
present invention permits the upper and lower contact
portions to be uniformly projected without any scatter-
ing depending on the push switch.

- More particularly, the sideway U-shaped spring ele-
ment per se is manufactured by subjecting a metal leaf
spring to pressing or bending, so that it would be con-
sidered that scattering occurs particularly in configura-
tion depending on the spring element. However, once
the sideway U-shaped spring element is fitted in the
holder to assemble the contact spring element, the scat-
tering depending on the U-shaped spring element can be

completely eliminated for the reason described above.

- This indicates that arrangement of the contact spring
element in the casing for constructing the push switch
of the present invention permits the lower contact por-
tion to be inflectedly pressedly contacted with the one
fixed contact at constant force and the distance d be-
tween the upper contact portion and the other fixed
contact to be constant irrespective of the push switch.
Thus, it will be noted that the push switch constantly
exhibits satisfactory switching performance with high
accuracy, because the pressing means ensures that the
upper contact portion i1s downwardly moved by the
predetermined distance d, resulting in being positively
contacted with the one fixed contact to turn on the push
switch.

Also, the push switch of the present invention is con-
structed in the manner that the sideway U-shaped
spring element made of a leaf spring maternial by bend-
ing and provided with the upper and lower contact
portions is integrally fitted in the holder provided with

the pressing means, support shaft and recess, resulting in

providing the contact spring element, which is then
housed, in the casing provided with the fixed contacts.
Thus, the push switch is simplified in structure, exhibits
sufficient rigidity, is decreased in manufacturing cost
and is rendered suitable for mass production. Further, a
leaf spring which may be mass-produced by miniature
precision-working can be used as the sideway U-shaped
spring element, and the holder and casing can be auto-
matically mass-produced from plastic resin by miniature
precision-molding; therefore, the push switch of the
present invention can be mass-produced with high pre-
cision and formed into a small size. Also, the push
switch of the present invention is provided with suffi-
cient durability and switching performance.

Further, the push switch of the present invention is so
constructed that the contact spring element is pivotally
supported on the support shaft. Such construction per-
mits pressing force applied to the pressing means to
downwardly pivotally move the distal end or upper and
lower contact portions of the lower section, to thereby
ensure that pressed inflection of the lower contact and
pressed contact of the upper contact portion with the
fixed contact are accurately attained. Also, it permits
the distal end of each of the contact portions to be slid
on the fixed contact while being pressedly contacted
therewith, so that self-cleaning of the contacts may be
carried out, to thereby ensure satisfactory switching

performance.

10

15

20

235

30

35

40

435

50

55

65

6

While preferred embodiments of the invention have
been described with a certain degree of particularity
with reference to the drawings, obvious modifications
and variations are possible in light of the above teach-
ings. It is therefore to be understood that within the
scope of the appended claims, the invention may be
practiced otherwise than as specifically described.

We claim:

1. A push switch comprising:

a sideway U-shaped spring element including an
upper section, an inflected section and a lower
section, said lower section being divided into an
upper contact portion and a lower contact portion
having a length larger than said upper contact
portion;

a hoider mcluding an upper plate, a sideway U-

shaped section and a lower plate and provided at a
center thereof with a support shaft;

said upper plate being provided on a distal end
thereof with a pressing means which functions to
pressedly pivotally move said holder about said
support shaft when force is applied thereto;

said upper plate, sideway U-shaped section and lower

plate having an inner surface which includes a
sideway U-shaped fit recess which extends around
said support shaft;

said sideway U-shaped spring element begin fitted in

said fit recess of said holder while inwardly forcing

-said upper section and lower section of said spring
element, resulting in said holder and sideway U-
shaped spring element cooperating with each other
to constitute a contact spring element; and

a casing for housing said contact spring element:

said contact spring element begin pivotally supported

through said support shaft in said casing while
inflectedly pressedly contacting said lower contact
portion with a first fixed contact and striking said
upper plate of said holder against a stopper to stop
upward pivotal movement of said holder sue to
restoring force of said spring element:

said upper contact portion being positioned at a pre-

determined distance above a second fixed contact.

2. A push switch as defined in claim 1, wherein said
lower section of said U-shaped spring element is formed
with a U-shaped slit, resulting in said upper contact
portion being formed into a strip-like shape and posi-
tioned at a central portion of said lower section.

3. A push switch as defined in claim 1, wherein said
sideway U-shaped spring element comprises a first side-
way U-shaped spring element member in which a distal
end of said lower section serves as said upper contact
portion and a second sideway U-shaped spring element
member which is formed into a length larger than said
first spring element member and of which a distal end of
said lower section serves as said lower contact portion:

said first and second spring element members being

fittedly superposed on each other so as to permit
sald upper contact portion to be positioned above
said lower contact portion.

4. A push switch as defined in claim 1, wherein said
pressing means comprises a pressing element integrally
provided on a distal end of said upper plate so as to be
upwardly projected therefrom.

5. A push switch as defined in claim 1, wherein said
fixed contacts are provided on an inner bottom surface
of said casing and include terminals outwardly pro-
jected from said casing, respectively;
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said casing includes a top plate formed with a slit said top plate is securely fixed on said casing by se-
through which said pressing means is outwardly curely fitting projections formed on opposite outer

side surfaces of said casing in holes of downwardly
extending plates provided on opposite ends of said
top plate, so that a rear surface of said top plate
may act as a stopper for receiving upward pivotal
moment of said holder due to pressed contacting of
said lower contact portion with said one fixed
contact and preventing said contact spring element

projected;

said casing is provided on inner side surfaces thereof
opposite to each other with recesses in which both :
ends of said support shaft are fitted,;

sald contact spring element is arranged 1n said casing
in such a manner that said support shaft 1s born in

said recesses, said pressing means 1s arranged so as 10' from disconnecting from said casing
to be upwardly projected from said slit, said lower 6. A push switch as defined in claim 1, wherein said
cqntact portion is kept Pfesﬁf—'dl}’ contacted with pressing means comprises a push button separately pro-
said first fixed contact and said upper contact por-  vided on a distal end of said upper plate so as to be
tion is positioned above said second fixed contact; upwardly projected therefrom.
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